a b s t r a c t
The magnocellular (M) pathway hypothesis proposes that impaired visual motion perception observed in individuals with Autism Spectrum Disorders (ASD) might be mediated by atypical functioning of the subcortical M pathway, as this pathway provides the bulk of visual input to cortical motion detectors. To test this hypothesis, we measured luminance and chromatic contrast sensitivity, thought to tap M and Parvocellular (P) pathway processing, respectively. We also tested the hypothesis that motion processing is impaired in ASD using a novel paradigm that measures motion processing while controlling for detectabilty. Specifically, this paradigm compares contrast sensitivity for detection of a moving grating with contrast sensitivity for direction-of-motion discrimination of that same moving grating. Contrast sensitivities from adolescents with ASD were compared to typically-developing adolescents, and also unaffected siblings of individuals with ASD (SIBS). The results revealed significant group differences on P, but not M, pathway processing, with SIBS showing higher chromatic contrast sensitivity than both participants with ASD and TD participants. This atypicality, unique to SIBS, suggests the possible existence of a protective factor in these individuals against developing ASD. The results also revealed impairments in motion perception in both participants with ASD and SIBS, which may be an endophenotype of ASD. This impairment may be driven by impairments in motion detectors and/or by reduced input from neural areas that project to motion detectors, the latter possibility being consistent with the notion of reduced connectivity between neural areas in ASD.
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Autism spectrum disorders (ASD) are pervasive developmental disorders characterized by deficits in a variety of social, communicative, and emotional behaviors (APA, 2004; Carter, Davis, Klin, & Volkmar, 2005; Hobson, 2005; Tager-Flusberg, Paul, & Lord, 2005; WHO, 1992) . In addition to these primary symptoms, there is substantial evidence for atypicalities in visual (see Simmons et al., 2009 ) and auditory perception (see Kellerman, Fan, & Gorman, 2005; Mottron, Dawson, Soulières, Hubert, & Burack, 2006) . Most relevant to the current study, individuals with ASD have been shown to exhibit impairments in motion perception (see Milne, Swettenham, & Campbell, 2005) . To date, there are two main hypotheses regarding the origins of this motion perception deficit. The first hypothesis is based on some evidence that the impairment may be restricted to stimuli that require motion integration, e.g., random dot kinematograms (Pellicano, Gibson, Mayberry, Durkin, & Badcock, 2005 , but see Vandenbroucke, Scholte, van Engeland, Lamme, & Kemner, 2008 , for opposing evidence from moving plaid stimuli), and/or higher-level computation, e.g., second-order motion (Bertone, Mottron, Jelenic, & Faubert, 2003) . Such findings are consistent with an "integration hypothesis", which postulates that impaired motion perception in ASD lies in impaired ability to integrate perceptual information, specifically complex perceptual information, rather than representing a deficit in motion perception per se. In support of this hypothesis, several studies have reported that integration of certain types of static elements is compromised in individuals with ASD, although this effect may be restricted to individuals with Autistic Disorder, and not Asperger's syndrome (Spencer & O'Brien, 2006; Tsermentseli, O'Brien, & Spencer, 2008, and see Del Viva, Igliozzi, Tancredi, & Brizzolara, 2006; Kemner, Lamme, Kovacs, & van Engeland, 2007, for negative findings) .
An alternative hypothesis is that the deficit in motion perception reflects a true impairment in cortical motion detectors, for example, within the middle temporal area, MT (see Albright, 1993 for a review of MT), or within subcortical pathways that feed into cortical motion detectors. There are two main subcortical pathways from the retina to the cortex, the magnocellular (M) pathway and the parvocellular (P) pathway. In brief, these two pathways, which
